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INTRODUCTION {#s1}
============

Gastrointestinal stromal tumors (GISTs) are the leading type of mesenchymal tumors of the gastrointestinal tract. Forty to sixty percent of the tumors are found in the stomach, 30%-40% in the small intestine, 5% in the colon and rectum, and 5% in the esophagus.^[@R01]-[@R06]^ Duodenal GISTs comprise a small subset, accounting for 12%-18% of tumors in the small intestine and 1%-4% of all GISTs. Complete surgical resection could still be the best choice in the treatment of GISTs though imatinib mesylate, a tyrosine kinase inhibitor may affect c-Kit positive tumors advantageously.^[@R02],[@R07]^ All GISTs are potentially malignant even they may have a benign appearance, both gross and microscopically. The rate of recurrence and metastases is predicted by estimating the tumor diameter and the mitotic ratio.^[@R08]^ Because of the potential for malignancy, surgical management is the principal method in the therapy of localized GISTs. An en-bloc resection is advisable whenever possible.^[@R09]^ GISTs do not extensively penetrate at the microscopic level and seldom metastasize to the lymph nodes, unlike carcinomas. As a result , local excision might be more suitable when technically possible. A tumor found in the second portion of the duodenum is a difficult clinical entity because of its proximity to major anatomical structures, such as the duodenal papilla, pancreas, and the biliary and pancreatic ducts.^[@R02]-[@R05]^ If these structures are involved a pancreaticoduodenectomy must be performed.^[@R05],[@R06]^ Although some argue that a pancreaticoduodenectomy provides better oncological control, others suggest the selective use of a partial resection of the duodenum in order to decrease operative morbidity and mortality.^[@R09]^

We report a case of duodenal GIST, located 3 cm distal to the papilla of Vater, who was successfully treated by a partial resection of the duodenum.

CASE REPORT {#s2}
===========

A 24-year-old male had no history of previous medical problem , but complained of acute upper gastrointestinal bleeding (hematemesis). A submucosal tumor located about 3 cm distal to the papilla of Vater was found by endoscopy. The lesion bulged beneath the mucosa with a central depressed ulceration, which was the origin of the massive bleeding. Following blood transfusion the bleeding spontaneously stopped ([Figure 1](#F01){ref-type="fig"}).
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Magnetic resonance imaging (MRI) was remarkable for a homogenous tumor of the duodenum ([Figure 2](#F02){ref-type="fig"}). MRI and CT scans showed no metastases. The patient experienced another episode of bleeding for which a blood transfusion was performed due to a decreased hemoglobin level to 4g/dl. Fortunately the bleeding stopped again. Endoscopic ultrasonography showed a 12 x 10mm hypoechoic lesion that originated from the muscularis layer without any regional lymphadenopathy. The patient was diagnosed to have a duodenal GIST ([Figure 3](#F03){ref-type="fig"} ).Surgery was recommended and a laparotomy was done. The submucosal tumor was located in the distal third portion of the duodenum, about 3 cm distal to the ampulla of Vater. No penetration of the pancreas or other adjacent organs was detected and there were no suspicious lymph nodes. The tumor was managed by a partial resection of the distal third and fourth portion of the duodenum with a 1cm safe margin on each side and an end-to-end anastomosis. His postoperative course passed without any problem and the patient was discharged on the fifth day after the operation. The diameter of the operated tumor was 3 cm ([Figure 4,5](#F04){ref-type="fig"}). Histopathology showed a GIST with a typical spindle tumor cell structure ([Figure 6](#F06){ref-type="fig"}). The overlying duodenal mucosa was ulcerated. The tumor had a thin fibrous capsule that reached the muscularis mucosae, but did not penetrate it. The tumor had a moderately malignant potential according to tumor grading and the excised margin was tumor-free. Immunohistochemistry was strongly positive for C- KIT and CD34 and DOG-1 and KI67(the pathologic tumor mitotic labeling index which expression has positive correlation to tumor size) =8% , while desmin, smooth muscle, HH8, EMA and beta-catenin were negative. Mitotic activity was less than 5 mitoses/10 high power fields ([Figure 7](#F07){ref-type="fig"}). No formal lymph node dissection was done, and as it was expected no lymph nodes were noticed in the resected specimen. The tumor diameter and low proliferative activity revealed a low risk for malignancy.
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###### Fig.4,5

Gross appearance of surgical specimen
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DISCUSSION {#s3}
==========

GISTs are commonly low grade mesenchymal tumors of the gastrointestinal tract considered to arise from pluripotent mesenchymal stem cells that have been categorized to differentiate into interstitial cells of Cajal.^[@R01],[@R02],[@R05]^ GISTs can arise for any tissue with Cajal cells including the stomach, small intestine, colon, rectum, omentum, oral cavity,biliary tree, and liver.^[@R05]^

The epidemiology of GISTs cannot be completely estimated. The average age of patients with GISTs is 53 years and only 5% are under the age of 30. Less than 4% of all GISTs are duodenal, therefore they Show a rare tumor entity.^[@R01],[@R02]^ Duodenal GISTs commonly involve the second part of the duodenum followed by the third, fourth, and first parts.^[@R01]^

Duodenal GISTs are relatively small in size. The median size of the lesion is reported to be 4 cm in contrast to the median size of gastric and small intestinal GISTs of 6 to 7 cm, respectively.^[@R01],[@R05]^ Duodenal GISTs that are detected earlier when they are smaller are amenable to relatively minor resection or excisional surgery.^[@R01]-[@R06]^ They may also have a favorable prognosis in comparison to GISTs from other sites of the gastrointestinal tract.^[@R01],[@R02],[@R04],[@R06]^

The clinical presentation of duodenal GISTs is extremely varied regarding their size, location and the presence of mucosal ulceration; and as a result the patients complained of gastrointestinal bleeding, epigastric pain, obstructive jaundice, the presence of a palpable mass, and intestinal obstruction.^[@R01]-[@R06]^

Persistent, significant bleeding, as in our patient, is unusual.^[@R02],[@R04],[@R05],[@R06]^ While duodenoscopy could be enough in detecting these tumors, some problems may arise when the tumor is relatively small in diameter with very non-significant outward expansion or the lack of an ulcerated umbilication.^[@R02],[@R04],[@R06]^ In such conditions endoscopic ultrasound is highly helpful in determining whether the lesion is submucosal or arises from an intramural or extramural structure; it can also be performed to clarify the layer of origin of the intramural lesion.^[@R10]^

CT and MRI are the best imaging methods for estimating the primary lesion and finding the presence of metastasis. On CT scan, GISTs may be different from small homogenous to large necrotic masses. Small tumors are typically shown as distinctly demarcated smooth-walled homogenous soft tissue masses with moderate contrast enhancement. On the contrast, large tumors are likely to have central necrosis and cavitation in addition to heterogeneous enhancement.^[@R11],[@R12]^

Surgery is the treatment of choice for GISTs and sarcomas in general. It is the only option that provides definitive cure.^[@R13]^ Both radiotherapy and chemotherapy are only used as palliative measures in refractory cases. Selection of the type of surgical resection depends on primary tumor site and its growth pattern. Routine resection of lymph nodes is not recommended due to the low incidence of lymph node involvement. Laparoscopic management of stromal tumors is shown to be associated with recurrence rates. Laparoscopic results are comparable to open techniques for tumors smaller than 5cm.^[@R14],[@R15]^ Total en bloc surgical resection of the tumor and surrounding tissue is reported to be successful in 50% to 90% of the cases.^[@R04],[@R06]^ In some, resection may be advised for the relief of the local symptoms, most significantly bleeding.^[@R06]^

The choice of a surgical method depends on size, location and proximity to the duodenal papilla.^[@R01]-[@R06],[@R16]^ For larger tumors that are located in the third and fourth portions of the duodenum, a segmental duodenectomy with side-to-end or end-to-end duodenojejunostomy may be done.^[@R17]^ Major resection through a pancreaticoduodenectomy or pancreatic sparing duodenectomy is advisable when the tumor is found in the second portion of the duodenum and involves the papilla, pancreas or the duodenal bulb, or if the common bile ducts tend to be smaller in diameter causing problem while reconstruction and an increased chance of stenosis of the anastomosis after pancreaticoduodenectomy.^[@R01],[@R02],[@R06],[@R16]^ In brief, wedge resection is advisable for small (\<1 cm) GISTs of the duodenum if they are localized more than 2 cm from the ampulla of Vater. Segmental duodenectomy is advisable for large (\>3 cm) tumors located in the third or fourth portions of the duodenum.^[@R06]^

Imatinib mesylate is used in the treatment of GISTs, either as neoadjuvant therapy or in patients with recurrent disease.^[@R07],[@R18],[@R19]^ A minority of the GISTs which contain kinase oncoproteins may be naturally resistant or respond weakly to imatinib mesylate.^[@R20]^ Forty percent of patients with primary GISTs who had recurrent disease, were undergone complete resection. Most recurrences are either local or liver metastases that have a median follow up of 24 months.^[@R01],[@R04]^ For duodenal GISTs, the recurrence-free survival rate at 1-,2- ,and 3- years of follow-up following resection has been shown to be 94.2 , 82.3, and 67.3%, respectively .The 1-,3-,and 5-year survival was 98.3, 87.4, and 82.0% respectively.^[@R21]^ In general five-year survival rate of patients after GIST resection varies from 30% to 80%.^[@R01]-[@R06]^ The relapse rate for patients undergone surgery ranges from 5% in those with complete resections to 90% in patients with unresected or incompletely resected tumors.^[@R16],[@R17],[@R20],[@R22]^ This obviously shows that duodenal GISTs are extremely different in their aggressiveness, from small indolent tumors to overt sarcomas.

Our patient had a successful tumor resection but he was non-compliant for taking imatinib. There was no recurrence during ten months of follow-up. However, his prognosis will be clearer after additional, prolonged follow-up.
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